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^7} afl 2 ^ ^o\] ^^^"4; ^7] ^<3^ ^JjLofl trt-nl- 

eH ^ SE^ <?]7l-«fl t^5]t^, S-W(Staebler- Wronski) S.^o\] 

£ 3d 
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Efl^^^l ^ ^ ^l^ y c v ^{Solar cell and method of manufacturing the same} 

£ 2^r ^°fl ^ "f^E^} tfl^ ^&|# Eflo^^^o] 7 fl5^^0] A}X|T£ 
£ 3aSf 3d^ -& ^<>fl «4=. Bflo o t^^ ^ ^Hol] tiVnj-^H^ ^^«V7l ^ tf *flS 

^£ 

£ 4^ -g- ^ofl efl^SUl p-I-N «V£^1#^ S^ltr ^JE. 

(Thermocouple) ^flU* 7fl§f^ 5.7^ sgigE. 

10 : 71^- 

12 : «K£*11# 

14 : i&SE*!)^ 

17 : «f^- *1e] 

18 : iLJL 1 ^ 



11,15 : 
13 : 

16 : €91^ 
17' : 

21 : iSe^l^B 
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25a, 25b : (Contact hole) 31a, 31b : ^aflH. 

71,72 : (Thermocouple) 

^l7>*fl <I*ie1f-s_S*j , Staebler-Wronski Jl4(°1^>, 'S-W W^r ^.Hl ^tlr 
<is> Efl 0 ^ #*l(Solar cells)7> ^-g-s)-5lJi o]«>fl tfl^- 4^^^ ^ 7fl^o] 

<16> o]E^V, Efloj: £*) 7 y ^.^^ A>-g-^7l ^fl^TT 7^ T^-g-J^ 22]^ 

3M ^SL*}JL, it*! 0^7] ^^(^-^7l ig^) JL# ^T^oflAi ^^1.(^)0] HflOj: ^.Cf 

<17> £ !^ ^^O] 5fl<^^^7> 7fl^* ^^^T>7l ^ H^iLii.^, *}5L*)W 

(1)4 tiV£^l^(2)# ^, ^7} w>£^#(l)^ tsBMl ^l^-3fl^.(3a)# 

^, A 0 V 7l «V£^1#(2)^ A^ofl ^^-3fl = (3b)» *8^«H 7fl§f3<y Efl<y:^^ (5) ^ 

<18> ^71 Efl«y=^l(5)^ ^sflJELl-(3a,3bH ^(6)« ^^^>ZL, -8-71 Efl<#3l*l(5H nfl<# 

^ A >Al7l^, «VH^^(2)4 P^ ti}£^l^(l)* 7>3.*JiH 7ifj-7> * =711 3^ ^ ^ 
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^ JL-4(Photovoltaic effect) 0 !] £]*fl 7}^%°) <§H)*M ^Hlu^} t^JsH ^7} #^(6) 

<19> o) & , Ej^^fe- tflJjL^-, fl"^ ^ 4^ SlM^JL^-B] ^ ^^VSIJL ^OD] 

, n 5.]ofliE ^^^(micro-crystalline), M-i^^ (nanocrystal 1 ine) , w]^^ (amorphous) tt^ 

<20> 1980^^ o]^. Bfloj^^ofl ^aqo^] a^^^^. tiVn^ ^ o] 

"S^l #«rJL-°r°l i4%cfloj] o]s^ ^O. ^O. t^^n^ HflOj: ^ 

o] $Jcf. 

<2i> o^H, s-W JL4-^ wl^^ ^el^-o] uiofl ^o., Al^io] x}^6\) nfe)- -g-^ s. 

A j (Photoconductivity) ^ -^-^ (Dark conductivity)^] ^V-E]^ ^l^lt}. 

<22> olE^V ; S-WS^l ti]^^ ^e^^. Efl<£*l*l<3] s.^ ^ «fl^^> 7 ] « 

7fl^l «V^JL ^ ^>^^11- aH3"*H ^HWrl" 5|412}-^>J1XV ^ i^o] ^1^S]<H^ 

<23> ^, S-W JL2]-!- ^^7l7] W H o V ^, 

<24> i. ^ jp:, ^ ^7]^-(High electric field)* -Pr*l*r7l ^*ti, ^-^(Intrinsic ' 

absorber)^ *f-*fl» 7}^*\- Q^*-}?)^ . 
<25> 2 . ^#£] wj^^ (Band-gap)* ^ <^ ^ (Low field regionHl-^ 

^^r^flel^ (Minority carrier)^ °]-^* -§-^ ^ . 
<26> 3. #^1- 5L^§ ^(Impurity doping level)* 2:^Hr ^ . 
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<27> 4. cf^ ^fls^ ol-g-iEl- 7>^1 ^ 3^(Stacking)£Rr ^ . 

<28> 5. P#-*^-N#* <^#^ ^2:(Multi-junction)5L Efl<#3l*]« *flS*Hr 

<29> o]# <£^-£ 71^^ « 0 >^#^ S-W S-afl* ^ 5Utt « 0 >^oi o>u) 

<30> ZLeiJELS, ^7flS-M- 3l» ^S^H^ S "W Jl^HI ^1 1> ^ ^ *V 31#-§- *M 

<31> o]o|) £ «V^£. Aj. 7 ]^. H>SSJ- ^ ^>#^ 3^3., Efl^^l 

^, ^r#, oV£^#3f *\] 2 ^^-ol ^>^o.s Efl^^^] 4i7>^^ 

<33> #71 *fl 2 #Jfofl ^^^"4; 

<34> #71 AVfeLofl t§ ^ <£ yVn^j ^ j^O.^. ^ ^ <g$. ^#^- ^ o}i=. Bfl<£ 

^7} afl^i}. 
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<36> #7] xi 2 ^ ^*Rr #314; 

^ ^ sflBi^- ^<5Kf ^r^l^h; 

<38> ^-71 ^<£S>4 aV^. §| E-| ^tLofl ^^§>^ #7fl4; 

(Contact hole)l-^r ^^Hr #314; 

<40> # 7 ] ^Ifl^l^ iflJ=L6|| ^-^ o. ^^j. ^ ^-fr*^ £^ ^71 

3]°<M*1^ ^S y o V ^°l ^l^^cf. 
[^tg4 ^ ^ *|-g-] 

<41> ol^ ( ;*Jf4 tr^-g- ^2:*H ^*}# Cf^-Sf Z>4. 

<42> E 2^r £ 4^ ^-^1^71- Ifl^ Efl^^^l^ 7fl ^^^1 £"*ti 4*1 5LS^ 

, 7^(10) ^^1 Xl 1 ^(11), «_>£^^(12), ^#(13), ^£^#(14), Xl 2 # 
^-(15)4 ^<?!^-(16)ol o.s. ^#51^., ^-71 *|«S*q-(16)4 ^MMlxr W *1E| 3fl^(17) 

°1 ^^£li, ^71 ^<£4(16)4 ^ *13 2fl€(17)£| ^H^l-b ^^-(18)ol 
<43> ol nfl, a o v 7 ] *^#(13)^ JE^44 H]^^ ^el^#ol^ ( a o v 71 p^aj. N tg av^^l 

#(12,14)^: 4^ 5L^§4 «1^^ ^Sl^-f^l4. 

<44> O^H, 71^(10)^1^ XI 2 ^(15)4*1^ ^#^3:^ Efl^^^S ^ 3 ^ 7}^ 

^91 31 0 <M4 ^4 <^(50)<>14. 
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<45> . zislJl, #7l ^^^-(16)^^1 J1S^(18)^1^ ^t^tt ^°\) 4^, Efl^^l 

<46> cH-<X, #7l 7l^r(l0)^r ^efli(Glass) ^ *}^S. ^#sRr 

<47> o] nfl, a o > 71 71^(10)^- SL^ #7l X| 1 ^(ll)£r 

1j #71 XI 2 #^-(15)£: ITO, ZnO^ Sn0 2 ^ ^ 

(Transparent Conducting Oxide, TC0)°-5. l^^of *H , Efl<y=^l ^h*}^ #7l Xl 2 *l^r 
(15)J5_^El Efloj^ ^^^HeflolB(Superstrate) 

<48> gc^ #7l 7l^;(10)# $>S*r^, A o V 7l 71^(10)^- ^-g-^" ^ &7l 

"AM, #71 XI 1 ^ 9XJL, *>2}- ^-ol, ^3^H3MB Eflo)^ 

<49> ZLSlJl, #71 7l^r(l0)* ^Sfl^S ^#^, #7l Xl 1 ^(11)^ ^ &5.<>§ #5^ 

#71 XI 2 *}^(15)-£ ^0.3. 1^5H^ SH, ^°o^^m #71 XI 1 

(ll)J^-f Efl^# <£^«Kb ^B^H^HBCSubstrate) f2S 
<so> £ 3a «q. 3d ^ -a ^ofl tt}- = Bfl^^l iX #^1 ^*1e1» tg^*>7l X]S * . 

3 £.5*1, Efl^^l ±A #^-6fl ^^^"(16)^ «^«rJL, #71 ^<3^(16) #^f 

ofl sj-ef *§#^ ^-^#(17')-i- ^^^-Jl, #71 ^-4=^(17*) #-M 5L£.31*1^H XI € 

(21)^- 3a) 
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<5i> zl cf^-, #7] ISefl^liB sfl€(21)^- ^3.S. v}^ , ^7} ^#(17' ^zt*H 

«VDl- ^ 5flEi(17)^: ^^s:>JL, ^-7] ^^^-(16)4 ^ -5}&\ 3flBi(17)^ Aj-Jfofl iL Jr 18 ) 

^ 3b) 

<52> HeiJELS, ^"71 ^ 5)]li(17)^ y>Sf A>^1 Al Z)-^-^ O.^ ^^^4. 

<53> # 7 ] tH-nl- ^ 3fl£l(17)Sl ^VJjLofl o}i=, ^.Jl^-(18)^- 

^ ^#(Contact hole)l:(25a,25b)* tW.CE. 3c) 
<54> Pl-^evos-, ^7] ?l^#l-(25a > 25b)^ ^fl^i 51 #^ f^tt ^, #7l ^« 

(25a, 25b)^ 51*1^ €71^^-5. ^£l^r & ^ £1 #(31a,31b)-i; ^^W.(-£ 

3d) 

<55> £^ v}$>\. y^o} > ^-^o. Efloj:^^ ^JtLofl aV^jE^ tfl^o} <i^^7> 7^1-£ 

^ , S-W Jl4* e^j^ ^ 5a 4. 

ISHS^K^, S-W3l32f)-^ «l-nl- ^ofl *}o}- S ^ <?]7HH I^Rr ^IflS 

100 - 500°C ^ ^ fi£ 1~3*1# ^-*> 1*1^1- ^J-EflS s) 

<57> a}7H, «q<^ 120 - 300°C^1 «>^^^>^. 
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<59> £ 4^ £ ^^ofl Efl^^^l i*}^ p-i-N a>£^]#^ cf^ ^Sl- S^ltr 

*3tqso S ^ i p_ I _ N (p^/^]^/ N ^) ^-£^#(101,102,103)^ ^ofl 

^el^S. ^^Hr *ll 2 P-I-N(P^/^1^/N^) *KE*llfKl04,105,106)^- 
<eo> o] nfl > a o > 7 i ^ 1 P _ I _ N( p^/^iA^/ N ^) tiV£^l#(ioi,102,103) #J- cfl-g- 

3fe ^1 2 P-I-N(P^/^1^/N^) ^-£^#(104,105,106) f 1 *^ ^liL^f g£ 

<ei> e. 5^ t^l >4€- Hfl^^i^ ^*H1 ^ ^fl^jq- a^tII- 

(Thermocouple) sfli^ 7^3-^-5. E^ltt ^'S^l, ^ ^(17)^] ^}o]6\) ^ 

3€ ¥ ^S-^* ^€(71,72)^8: ^ *leHH ^ 

<62> ^ -g- igrgo- AV 7 ) HVnl- E-| 3)^(17)^ A>C>1 ofl ^-7] ^S^f.^ ^ *g f£f 

<63> wj-sq. ^o], ^ ^o. Efloj:^^ ^ofl MVn^§]Bl# ifl # ^Hl ^ 

<64> ^ ^ ^j^o] ^ofl cfl^flA^ 4M1§1 ^£j&*lnV 71#A>a o V xflofl 

*1 ^<£*r ^ ^ 7>^-^-g: ^^^HlTll 9X0]^ 0]^$. ^ * 

3^ ^^^^ofl tg-^tr 3H^r. 
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1] 

#71 2 ^ <8#€ ^<2^; 

#7] ^^°V ^-Jfofl wVnV^E^ sfllgCL^ ^ 5} Efl^^l. 

[3^* 2] 

#71 «>^1 Ei 3xfl^-ar $l^-5L-*fEl JLS.ffc= JL3L^°] ^ 3#5M flfe O.3. 
31 

*« l *<H1 5U*H, 

#71 S^-Sr 51^ 3*1 ^ «1^^ #£l«^M, 

#71 P^-4 «}£^l#^r P^ AA 5^§€ ti l^H #3 ^ ^ 

[*<^# 41 

3 %M1 $a°H, 
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[37* 5] 

[^7* 6] 

^1 1 %H1 

#71 Mj-nV §]Ei Sfl^H^ fjj 3 £ ^ ^>7> C] ^ ^ o. 

[37* 7] 
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8] 

*ll 1 *<H1 &°)*\, 
#7] 71^, 

«5f^ , ^3^4 #2fl^(Glass) ^ *>i4 ^ f^AS *r^r ^^l. 

9] 

A 1 fl<H*1, 

*fl 1 #^8: ^-^r°lJl, ^7l *fl 2 ^ ^^(Transparent 

Conducting Oxide, TC0)^1 ^ eU°<M*1. 

10] 

A 1 %H1 3X*)*\, 

11] 



20-14 



1020030050215 %^ ^^>: 2003/11/24 

A o v 7l Q<&^ ^^]B\9\-; 

12] 

7l# *\] 1 «L£*llf^ 2 #^§- ^}^SLS. 

^71 *H 2 ^ofl ^*Rr ^a)-; 

TtflTg.g- ^fij.; 
A o V 7l ^^^4 ^ f>}B] ^ofl ilSj.^ ^SRr ^^1^; 

^7} «]Bl 2flE}o} o o t^- >£jjL6fl ol^ i^BV^ zj-zj. ^T^H #3 ?I ^ # 

(Contact hole)-I-§: ^*>fe 

5L#^ ^-71 J£*i^ ^71 

[3^8" 13] 

*i 12 -%hi sa<H^, 
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l^^ty 14] 



13 %H1 5^1, 
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